By employing the embryonic duck heart method to assay digitoxin quantitatively in extracts of human urine, it was found that, contrary to previous opinion, a large percentage of ingested or ininjected digitoxin is Urine collections were made on all subjects imnmediately after digitoxin (Crytstodigin, Lilly) had been given. Doses of 1.2 mg. of digitoxin w-ere given (either orally or intravenously) over a period of six hours (0.4 mg. every three hours), but amounts smaller than 1.2 mg. were given at one administration. It is important to point out that none of the subjects had ingested either quinidine or a barbiturate for at least 48 hours prior to the administration of digitoxin. The ingestion of either of these substances sometimes was found to make the urine unsuitable for assay by our method.
IT HAS BEEN impossible heretofore to measure quantitatively the renal excretion of any digitalis glycoside after its administration to man. Hatcher and Eggleston,' in 1919, attempted by means of an indirect measurement to determine the renal excretion of ouabain, amorphous strophanthin and digitoxin in the rat and cat after the administration of tremendous amounts of the various glycosides. They concluded that relatively little of any glycoside studied was excreted in the urine after its oral administration. Clinically, it has been assumed that a person of average weight either destroys or excretes in some manner 0.1 to 0.2 Gm. of digitalis or 0.1 to 0.2 mg. of digitoxin per day.
Recently, employing the embryonic duck heart method,2 we were able to determine the renal excretion of digitoxin in the rat.3 It was found that less than 5 per cent of a parenterally administered dose of digitoxin was excreted by the kidney within 24 hours after its administration. None In order to determine this point, 6 normal subjects wvere given a total of 1.2 mg. of digitoxin by vein in a period of six hours. UIrine collections were begun immediately after the first injection and continued for three days.
Tlo our surprise, the average excretion (43 pg.) during the first 24 hours in these subjects (see table 3) was 30 per cent less than that found in subjects who had ingested the same amount of digitoxin. Likewise, the average excretion for the first 72 hours was 123 pg., a value 26 per cent lower than that found (see table 4) in subjects given (ligitoxin orally. sixth and ninth day, respectively, after ingestion. By the twelfth day, the urine of one of the 9 subjects was devoid of digitoxin. By the fifteenth day, 3 of the 9 patients ceased excreting digitoxin and 5 ceased by the eighteenth day. Only one of the 9 patients was found to be excreting digitoxin on the twenty-fourth day. Excretion stopped on the twenty-seventh day. Thus, from the above data it would appear that most subjects cease to excrete digitoxin somewhere between 15 and 21 days after the ingestion of an average "digitalizing dose" (1.2 mg.).
In an effort to determine whether subjects still contained parenteral digitoxin despite cessation of renal excretion, 4 of these subjects were given a second dose of 0.2 mg. of digitoxin after their urine finally became devoid of the drug. In each case the amount of digitoxin found in the urine collected for 24 hours after the second dose was about the same (10 to 14 Mg.) as could be expected in a subject who had taken 0.2 ,g. of the drug for the first time. In other words, these subjects appeared to be devoid of parenteral digitoxin at about the same time as the urine also was devoid of it.
By multiplication of the means of the excretions of two successive intervals after 72 hours by the number of days between the intervals, one can obtain an approximation of the amount of digitoxin excreted during each interval. When these amounts are added to the known amount excreted for the first 72 hours, the total amount of excreted digitoxin can be approximated. By this method of calculation, our subjects excreted within 21 (see table 4 ). However, the urine collected on the sixth day from the individuals on a maintenance dose exhibited much more digitoxin (56 Mg. per 24 hours) than that found (24 ,g.) in patients who had received but a single dose of 1.2 mg. of digitoxin. The discrepancy (see figure 2 ) becomes even more obvious on the twelfth day, at which time the subjects on a maintenance dose excrete approximately three times as much digitoxin as subjects who had received a single dose. e The subjects on a maintenance dose from the twelfth day until the thirty-sixth day ( Overdosage Four young subjects were studied who had exhibited symptoms (nausea, vomiting, or arrhythmia) of digitoxin overdosage. They had been given 1.2 mg. initially, and then main-tained on 0.10 to 0.20 mg. a day. Urine was collected from them on four different days M-hen they were free of symptoms, and also for 24 hours while they were toxic. Two of the individuals exhibited toxicity a second time, and urine was collected again during this latter period. It was of interest to us that 2 subjects exhibited signs of toxicity while receiving only 0.1 mg. of digitoxin a day.
These 4 subjects excreted an average of 47 ,g. of digitoxin a day after the initial period of 72 hours after ingestion of 1 The marked discrepancy found 1etween the rate of excretion in the young and in the old subject is a phenomenon observed only during the first 24 hours after ingestion of digitoxin. We do not know if the elder individual continues to exhibit a diminished rate of excretion after this time and if he does whether such diminution in rate results in an extension of the total duration of excretion or a decrease in total amount of drug finally excreted. We also do not know whether the acute retardation in excretion represents the effect of age (1) upon renal dynamics or (2) upon some other mechanism within the body concerned with the metabolism of digitoxin.
The finding of a smaller amount of digitoxin in the urine after intravenous than after oral ingestion of digitoxin was rather surprising. However, Hatcher and 
